deficiency, one with Wilson's disease, and one with chronic hepatitis B infection). In all patients liver disease had started in childhood. The mononuclear cell infiltrate was investigated by a two step immunoperoxidase technique using monoclonal antibodies to: total, a/13 T cell receptor positive, helper/inducer, suppressor/cytotoxic T lymphocytes; B lymphocytes; killer/natural killer cells; monocyte/ macrophages; and to the activation markers HLA-DR antigens, interleukin 2 receptor (IL-2R), transferrin receptor, and 4F2Ag. In all samples the infiltrate consisted of mainly a/13 T cell receptor T lymphocytes. Although T helper/inducer cells predominated in patients with autoimmune chronic active hepatitis, T suppressor/cytotoxic lymphocytes were preponderant in patients with primary sclerosing cholangitis and the other chronic liver diseases. Killer/natural killer cells accounted for up to 25% of the mononuclear cell infiltrate in patients with autoimmune chronic active hepatitis, being rare or absent in the other diseases. Monocytes/macrophages were always found, but they were more numerous in primary sclerosing cholangitis than in the other chronic liver diseases. B lymphocytes were rare or absent in all subjects. Activated mononuclear cells were present in all subjects, but 30 mg/kg/day in 10 patients), though in one patient treatment had been discontinued for some time by his parents. The three patients tested at diagnosis had active disease with piecemeal necrosis in the liver biopsy sample. The patient who had interrupted treatment and five of the treated patients also had signs of active disease with increased levels of aspartate transaminase, IgG, and non-organ specific autoantibodies, and one had piecemeal necrosis. The three remaining patients, all receiving treatment, had no clinical, immunological, nor histological evidence of active disease. Cirrhosis was present in five patients.
Four children had other forms of chronic aggressive hepatitis ( The biopsy samples were cut in a cryostat (Bright, Huntingdon) and 5 iim thick sections were obtained and placed on to slides which had previously been coated with a 0-01% solution of poly-L-lysine and allowed to dry.
Sections were allowed to air dry for four to six hours, fixed in a 1:1 mixture of acetone and chloroform for 10 minutes and washed in three changes of phosphate buffered saline (pH 7-4) for five minutes each.
To Results obtained using the monoclonal antibody WT3 1 were similar to those obtained with OKT3, suggesting the existence of a homogeneous mononuclear cell subset simultaneously bearing T cell receptor 1 and CD3. T Lymphocytes (CD3 positive cells) were the most common infiltrating element in all disorders. When they were subtyped, helper/inducer T cells (CD4 positive) were the most common in autoimmune chronic active hepatitis, were as numerous as suppressor/cytotoxic T cells (CD8 positive) in primary sclerosing cholangitis, and were in a minority in the other forms of chronic aggressive hepatitis, in which suppressor/ cytotoxic T cells were almost the only lymphocytes present. The CD4 to CD8 ratio was significantly higher in biopsy samples from patients with autoimmune chronic active hepatitis than in those from children with primary sclerosing cholangitis (p<0 05) and in the latter it was higher compared with those from patients with other forms of chronic aggressive hepatitis (p<0 01). Independent of diagnosis, helper/inducer T cells tended to occupy the central areas of the portal tracts (fig 1) , whereas suppressor/cytotoxic T cells formed the majority in areas of piecemeal necrosis and could often be observed at the front of the infiltrate invading the hepatic lobule (fig 2) . In contrast with helper/inducer T cells, which tended to remain confined within the portal tract, suppressor/cytotoxic T cells could also be 'Number of positive cells: 0=none; 1=<10'%; 2=>10%, <25"%; 3=>25"., <50"%; 4=>50%., <75%; 5= >751%.
identified throughout the lobule, occupying perisinusoidal positions. B lymphocytes (CD2 1 positive cells) were rarely or never found in the liver mononuclear cell infiltrate. In follicle-like lymphoid aggregates observed in the portal tracts from two patients with autoimmune chronic active hepatitis, three with primary sclerosing cholangitis, and one with a,-antitrypsin deficiency, however, B cells represented the main constituents and also displayed the receptors for transferrin and interleukin 2 (fig 3) . Killer/natural killer cells (CD 16 positive) were the more numerous subset in patients with autoimmune chronic active hepatitis after T lymphocytes, being present in all patients and forming up to a quarter of the mononuclear cell infiltrate. Occasionally they could also be seen scattered within the liver lobule, with a pattern of distribution similar to that described for suppressor/cytotoxic T cells. In patients with primary sclerosing cholangitis and the other forms of chronic aggressive hepatitis they were rare or absent.
Monocytic cells (CDl lb positive) were found in all patients, but they were relatively more numerous in patients with primary sclerosing cholangitis, a,I-antitrypsin deficiency, Wilson's disease, and hepatitis B virus related chronic active hepatitis than in autoimmune chronic active hepatitis, in which they were a rare, though consistent, finding.
Mononuclear cells expressing markers of activation were detected in all patients. HLA-DR was the activation marker most often encountered, and in all patients with autoimmune chronic active hepatitis and primary sclerosing cholangitis it was expressed on most of the mononuclear cell infiltrate. IL-2R (CD25) was also found on the mononuclear cell infiltrate in all patients with autoimmune chronic active hepatitis and primary sclerosing cholangitis (fig 4) , the number of positive cells ranging from minimal to abundant, although it was a rare finding in the other forms of chronic aggressive hepatitis. Transferrin receptors (CD71) and the antigens targeted by 4F2 (4F2Ag) were found in all patients with chronic aggressive hepatitis investigated without variations among different forms of the disease.
The numbers of cells displaying activation markers varied widely among patients, especially those with autoimmune chronic active hepatitis and primary sclerosing cholangitis. Untreated patients with either autoimmune chronic active hepatitis or primary sclerosing cholangitis tended to have scores of cells positive for activation markers higher than those receiving treatment; this difference was statistically significant for IL-2R (p<0.04 and p<0 02 respectively) ( fig 5) . Scores of positive cells tended to parallel the activity of the disease and the extent of portal tract infiltrate and piecemeal necrosis, Killer/natural killer cells, though not numerous, were the most common subset after T lymphocytes in autoimmune chronic active hepatitis, whereas they were rare or absent in the other disorders. This observation reinforces the idea that non-major histocompatibility complex restricted cytotoxicity, including antibody dependent cell mediated cytotoxicity, is likely to be of importance in the development of liver injury in autoimmune chronic active hepatitis.30 31 Monocytic cells were always identified, but though they were rare in patients with autoimmune chronic active hepatitis, they were found in small or moderate numbers in patients with primary sclerosing cholangitis and the other forms of chronic aggressive hepatitis, in which they could be involved in the generation of tissue damage, possibly by effecting antibody dependent cell mediated cytotoxicity.32
In autoimmune chronic active hepatitis and primary sclerosing cholangitis most mononuclear cells infiltrating the portal tracts displayed activation markers, indicating that they actively affect the immune response. The finding that reduced activation marker expression occurred with treatment and in inactive disease also supports this conclusion. This observation is consistent with the results obtained by measuring IL-2R positive T lymphocytes and soluble IL-2R in the peripheral blood of treated and untreated children with autoimmune chronic active hepatitis.2033 Interestingly, in patients with primary sclerosing cholangitis the proportion of peripheral blood T lymphocytes expressing IL-2R is markedly lower than in autoimmune chronic active hepatitis, irrespective of disease activity,20 though the proportion of these cells in the portal tract inflammatory infiltrate is as high as in autoimmune chronic active hepatitis. This finding may reflect a more generalised autoimmune reaction in autoimmune chronic active hepatitis, where some of the peripheral IL-2R positive T cells may be sensitised to tissues other than the liver.
In conclusion, this study shows the existence of different patterns 
